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RESULTS & DISCUSSION

The rig  monitoring samples were collected  from the !flu~tan[;  Island  FJ,rCa,

c iflht camples each from 100 m range, 500 m ranqe  and 1000 m ran{~e, a n d  one

from the rig site durinfl  November 1975 and March 1976 (no rig sample from

January 1976). A l l  t he  sed imen ts  from  the ri~  monitorin~  s,amnl.es a re

extremely f ine. Of the approxi.riately  15 ml samlez  co l l ec ted  f o r  foramin”i-

feral analyses less than one mil l i l i ter was retained on 63 w sieves from each

sample. All the foraminifera  present in the samples were less than 125 pm

in their smallest dimension with only rare exce~>tions;  in most cases much

less . T h e  s e d i m e n t  greater  than  63 ~m vas Corlnosed of either f ine n-uartz

grains or polychaetes fecal pel lets. The greatest abundances of foraminifera

were always associated with the pel let-r ich samples. Abundances vary season-

al ly, but species composit ion remained constant. Only  four species occur

consistently in abundances over one percent (three over f ive percent), and

the stress indicator species, Ammonia beccarii, completely dominated every

sample composing 55Z-88$  of the living fauna and somewhat less of the total

fauna. The other three major dominate species, in order of abundance,

Elphidiwn  galvestonense, Buliminella  cf.  ~. bassendorfensis  a n d  Nonionella

at.lantica, are a lso s t ress ind icators . Only rarely do other species be-

come more abundant than one percent , and then it was also species able to

survive in stressed environments such as Buliminella  ele~antissima  and

Nonionella  opima.

In normal marine shelf environments in a 2h m water depth  (the sampling

depth) a rather diverse

supporting a population

extent on grain size of

‘.
benthonic  for.aminiferal  fauna usual ly  ex is ts ,  genera l ly

of 25-60 species with abundance dependent to some

sediment, the coarser the sediment the lower the
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di-fcr-zity  zii-.cl abundance and vice  VJersa. ~.(llllt  jndjvidlla,lg  ?U:;ll:Ll].~  :Lt~a.~n

clo~e  to  maximum si7,e fOr  tb.~ ma.~~r dOmjn~Lnt ~:~,ecie:; (here  defirlr’{~  as

those  snecies  comprising  f ive percent  or  more of  the foraminifcral

population) . At the sample s i tes  for  r~:!  monitorin~  over  ninety  p e r c e n t

of the  sed imen t  was less than 63 ~!!il but  spec ies d ivers i ty  >Jas still  ve r y

low, 8-18,  Vrith  only the four species noted above co~s~stently  occurr ing

in abundances over one percent. Of t h e s e  f o u r ,  !3ulimiriella  cf. I?.—

bassendorfensis attained abundances of f ive percent or greater at only

about one third of the stations, and Nonionella  atlantica at about one

fourth . Elphidium  galvestonense  usual ly  compr ised 6-20$$ of  the populat ion,

rare ly  reaching th i r ty  percent . Ammonia beccarii  var.  parkinsoniana  and

~onia  beccarii  ~ar~  =  COm@etelY dOITIiIIated the foraminiferal  faunay

both var ie t ies taken together  compr ised up to  88% OY the populat ion. Th is

la t ter  spec ies is  a  wor ld-wide ind icator  o f  s t ress condi t ions. In normal

marine shelf environments with depths of 24 m it is. unusual for it  to  com-

prise as much as one percent of the population. All  the  foraniniferal

species were depauperate,  only rare specimens attaining a size greater than 1 2 5

pm. Depauperate faunas have long been associated with  stress conditions.

Size alone, however, does not necessarily indicate a stressed environment,

but associated with low species diversity and dominance of a stress indicator

species, the evidence is conclusive.

Foraminiferal  abundance was also unusually low for  fine-~rained  sedi-

ments, generally much less than 100 specimens/ml of sediment. I t  i s  poss ib l e

that  these f igures are considerably  b iased due to  the  small  size of indi-

vi duals. Almost al l  specimens encountered appeared to  be adult despite their

small  size. Certainly most of the juveniles were not  retained on the 63 pm
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nie-re.  Abunciancec va ry  cons ide rab l y  f r om s ta t i on  to  station, but, con-

~i~~:~f;.k)l.{  ]e~~ so 5~a~C)nd].yj sta,tions  w i t h  rrea.tect  a.bundanccu rtmained.

con~t~ant from  samplinz  season to  sampling  s e a s o n . ~rf~ategt,  ahundanees  ‘were

always  associated with pel let-r ich sediment. The pel le ts  were ident i f ied as

polychaetes fecal pel lets; numerous polychaetes w?re observed with fecal

pe l le ts  conta ined wi th in  their  body cav i t ies . Qne must. conclude that con-

ditions ‘which favor polychaetes growth and reproduction (at least for the

species encountered at

dominant foraminiferal

c a t e r s .

these stations) are also  favorable

fauna. Polychaetes are well-kno~rn

t o  t h e  Amrnonia-

p o l l u t i o n  indi-

Almost al l  foraminifera  observed, despite their snail  size, appeared to

be normally developed. No aberrant growths, malformed or thin-walled speci-

mens were observed. Apertural  development and pore size and distribution

appeared normal for the size of the specimens encountered. Apparently the

degree of stress had not reached the yoint  where these abnormalit ies occur.

Variation in foraminiferal  abundances occurs from pre-drilling  to

d r i l l i ng  t o  pos t -d r i l l i ng  cond i t i ons . The number of  living foraminiferal

specimens per sample decreased from F1 to F2 and then increased from F2 to

F3 at  every station except two, 5106o1 and 592501. And with the exception

of these two stations the foraminiferal  abundances never quite  recovered to

t h e  pre-drilling  (Fl)  l e v e l s . Stations 510201, 510301, 551001, 551701 and

551901 had the greatest degree of change, (see Table 1), and all are located

northeast of the r ig suggesting bottom currents carrying r ig-associated

pol lu tants  to  the nor theast . The least change in degree  of foraminiferal

abundance is at the stations on the 1000 m range, and the most at the 500 m

range; the former would be expected if  dri l l ing operations were a source of
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EK10::i%lC)U3 e f fec t s  of  s ta t i on  ~lf)601,  ho’,~e~er, wer-e clicre~arded,  t h e n  t h e r e

TJoulcl be >an aureole of g rea tes t  chan;ge from the ri[;  decreasirj~  outward.

On the species level, the species most tolerant of stress condit ions,

Ammon<a beccarii,  would be ex~ected  to increase in percentage of the total

l i v i ng  popu la t i on  f r om pre-drilling  to dri l l ing t ime, if  d r i l l i ng  ope ra t i ons

were deleterious to the environment. It  does at al l .  but three s t a t i o n s .

‘ i ’hen again, after removal of the r ig, ~. beccarii  should decrease in percenta~e.

I t  does at all but f ive s ta t i ons  (Tab le  2 ) .

CONCLUSIOI\J

The depauperate benthonic  foraminiferal  fauna, the low  species diversity,

the low foraminiferal  abundance, the dominance of Amonia  ‘ceccarii  and the

association of high foraminiferal  abundance with polychaetes fecal pellets

indicate a highly stressed marine environment in the area of the monitored

d r i l l i n g  r i g . The cause of stress is almost certainly due to the phenomenon

re lated to  the creation of the nepheloid  layer  above the  bot tom sediments.

Dri l l ing operat ions appear  to  have further increased stress in the area, and

after removal of the dri l l ing r ig the area appears to  be on the way to re-

s tor ing i tse l f  to  pre–drilling  foraminiferal  abundance  l eve l s .



Table 1. Foraminiferal  abundance and per cent  livin[:  - MusL:~n/~

SAMPLE #

500102
510201
510301
510401
510501
5106o1
510701
5108o1
510901
551001
551101
551201
551301
551401
551501
551601
551701
591801
591901
592001
592101
592201
592301
592401
592501

Island Rig  Monitoring area.

TOTAL/SAMPLE

F1 F2 F3

I12k8  - - - - 8438
3485 1029 2267
3308 267 1721
800 353 578

1034 655 806
827 2057 2535

1051 306 527
1205 415 601

10000 497 742
3000 878 1898
1800 497 1136
2400 800 16h8
1149 339 724
1974 870 1376
1200 796 973
2764 810 1775

725 200 525
600 380 490

1200 354 774
1054 465 765
1187 751 951
1406 1054 1262
4800 4080 4440

527 295 397
616 761 596

LZVE/SAMPI,E

F1 F2 F3

658
2259
2833

360
591
488
348
1+66

2008
1200

27/!
848
23b
726
600

1032
231
193
“(O1
432
514
450

248o
145
225

---- 532
‘ 379 815

195 1142
236 303
348 452

1263 1518
109 163
155 245
294 393
189 689
185 215
493 693

60 182
299 549
411 508
326 626

74 153
134 162
213 453
205 317
342 430
351 401

2158 2348
92 122

288 255

% L:rvE

F1 F2

----6;:; 36.0
85.6 “(6.0
45.0 66.9
57.2 53.1
59.0 61. b
33.1 35.6
38.7 37.3
20.1 59.2
110.() 21.5
15.2 37.3
35.3 61.6
20.4 25.6
36.3 41.2
50.0 51.6
37.3 40.3
31.9 36.9
32.2 35.2
58.4 60.3
41.0 44.1
113.3 45.6
32.0 33.3
51.9 52.9
2’j’.? 31.2
36.5 37.8

F?-

6.3
36.0
66.4
5~.4
37.6
59.9
30.9
40.8
53.0
36.3
18.9
42.1
25.1
39.9
52.2
35.3
29.1
33.1
58.5
41.4
45.2
31.8
52.9
30.7
42.8

F1 = November 1975
F2 = January 19T(5
F3 = March 1976
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